Characterization of metabolism and in vitro permeability study of notoginsenoside R1 from Radix notoginseng.
As a main and characteristic constituent in Radix notoginseng, the fate of notoginsenoside R1 (NGR1) in human is largely unknown. The present study investigated, for the first time, NGR1 metabolism by human intestinal bacteria and liver subcellular fractions, and permeability properties of NGR1 and resultant metabolites on a Caco-2 model. Samples were qualitatively analyzed using HPLC-MS/MS and quantitatively determined using HPLC-UV. When incubated with pooled human intestinal bacteria anaerobically, NGR1 showed biphasic elimination: an insignificant decrease in the first 8 h followed by a rapid elimination during 8-48 h. Four metabolites, three unambiguously identified as ginsenosides Rg1, F1 and 20(S)-protopanaxatriol formed via stepwise deglycosylation, and one tentatively assigned as a dehydrogenated protopanaxatriol with transformation occurring at the tetracyclic triterpenoid skeleton, were produced sequentially. Rg1 and F1 were formed transiently at low apparent velocities, while 20(S)-protopanaxatriol was the major metabolite with a formation rate close to the rate of NGR1 elimination and a low elimination rate. NGR1 remained intact in human liver S9 or microsomes over 1 h. Transport study of NGR1 and its metabolites revealed an ascending permeability order with stepwise deglycosylation. Taken together, the results revealed a determinant role of intestinal bacteria in the overall disposition and potential bioactivity of NGR1 in human.